SEQUENCE LISTING 



<110> Cincinnati Children's Hospital Medical Center 
Robbins, Jeffrey 

<120> A ROBUST, INDUCIBLE CARDIAC PREFERRED 
EXPRESSION SYSTEM FOR TRANSGENESIS 



<130> CHM02 GN053 

<150> 60/393,525 
<151> 2002-07-03 

<160> 10 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 5735 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Inducible Cardiac preferred promoter 
<400> 1 

ggatcctgca aggtcacaca agggtctcca cccaccaggt gccctagtct caatttcagt 60 
ttccatgcct tgttctcaca atgctggcct ccccagagct aatttggact ttgtttttat 120 
ttcaaaaggg cctgaatgag gagtagatct tgtgctaccc agctctaagg gtgcccgtga 180 
agccctcaga cctggagcct ttgcaacagc cctttaggtg gaagcagaat aaagcaattt 240 
tccttaaagc caaaatcctg cctctagact cttcttctct gacctcggtc cctgggctct 300 
agggtgggga ggtggggctt ggaagaagaa ggtggggaag tggcaaaagc cgatccctag 360 
ggccctgtga agttcggagc cttccctgta cagcactggc tcatagatcc tcctccagcc 420 
aaacatagca agaagtgata cctcctttgt gacttcccca ggcccagtac ctgtcaggtt 480 
gaaacaggat ttagagaagc ctctgaactc acctgaactc tgaagctcat ccaccaagca 540 
agcacctagg tgccactgct agttagtatc ctacgctgat aatatgcaga gctgggccac 600 
agaagtcctg gggtgtagga actgaccagt gacttttcag tcggcaaagg tatgaccccc 660 
tcagcagatg tagtaatgtc cccttagatc ccatcccagg caggtctcta agaggacatg 720 
ggatgagaga tgtagtcatg tggcattcca aacacagcta tccacagtgt cccttgcccc 780 
ttccacttag ccaggaggac agtaacctta gcctatcttt cttcctcccc atcctcccag 840 
gacacacccc ctggtctgca gtattcattt cttccttcac gtcccctctg tgacttccat 900 
ttgcaaggct tttgacctct gcagctgctg gaagatagag tttggcccta ggtgtggcaa 960 
gccatctcaa gagaaagcag acaacagggg gaccagattt tggaaggatc aggaactaaa 1020 
tcactggcgg gcctgggggt agaaaaaaga gtgagtgagt ccgctccagc taagccaagc 1080 
tagtccccga gatactctgc cacagctggg ctgctcgggg tagctttagg aatgtgggtc 1140 
tgaaagacaa tgggattgga agacatctct ttgagtctcc cctcaacccc acctacagac 1200 
acactcgtgt gtggccagac tcctgttcaa cagccctctg tgttctgacc actgagctag 1260 
gcaaccagag catgggccct gtgctgagga tgaagagttg gttaccaata gcaaaaacag 1320 
caggggaggg agaacagaga acgaaataag gaaggaagaa ggaaaggcca gtcaatcaga 1380 
tgcagtcaga agagatggga agccaacaca cagcttgagc agaggaaaca gaaaagggag 1440 
agattctggg cataaggagg ccacagaaag aagagcccag gccccccaag tctcctcttt 1500 
ataccctcat cccgtctccc aattaagccc actcttcttc ctagatcaga cctgagctgc 1560 
agcgaagaga cccgtaggga ggatcacact ggatgaagga gatgtgtgga gaagtccagg 1620 
gcaacctaag agccagagcc taaaagagca agagataaag gtgcttcaaa ggtggccagg 1680 
ctgtgcacac agagggtcga ggactggtgg tagagcctca agataaggat gatgctcaga 1740 
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atgggcgggg ggggggattc tggggggggg 
agaatctgga agcgctggaa acgataccat 
taaatcatga aagacaggga gaagggaagc 
catggaagca aggacaagcc aggttgagcg 
ccctggtatg agcaccagaa cagcagaggc 
gtagacacag gaacagacag agacggggga 
ctgtggccag agcgtccatc tgtgtccaca 
tggcttggga ggcagctgga aagagtatgt 
aaggaagaag agggcaaacc aggccacaca 
cttccttgtt gcatcttcca taggaggcag 
gcccccacta cccataccaa gtttggcctg 
cctggccttt gtctcttgga cctgacccaa 
gccctcaaga gcttgagaac caggcagtga 
tgcacacagg agcctcaagt gacctccagg 
ccaaagagca accatttggc ataggtggct 
ccttcaagaa tactgcatgc aagacctaag 
ccacccacca taaggggagt gaactatcct 
attactgaga gtgctgagcc cagaaaaact 
tctagagcta tattgagagg tgacagtaga 
tcctgggtgt gagggtgtag gggaaagcca 
cacaatgtct acttagttat aacaggcatg 
tgaaaagaca gcagccctgg aggacagggg 
ccacaaagga gggcatgagt gtgagtataa 
ggaaggggtc agtctgcaga gcccctatcc 
taaatctctg ggcctgccag gcattcaaag 
ggcggaaggg agcaaccccc cacttatacc 
ctggccttcc cccttcccac ctcccatcag 
cctacatgtc caaacatcat ggtgcacgat 
ggaaatctgc aggcttaact gggttaatgt 
actgaaaacg ggcatggctg tgcagctgtt 
ggtttgtgtg taaattgccc aaggcaaagt 
tggatgatgg cctgcatctc aaggaccatg 
ctaagctaag gtagcaaggt ctttggagga 
tacagacagt atctgtacag agtaaggaga 
tcaaagggaa actgagtcgt gcacctgcaa 
tgtctctggg gagccagcac tgtggaactt 
gcctgaagct atgcagatag ccagggttga 
ttgtgtgttg gaggcagggg acagatatta 
ttgttcaact cacccttcag attaaaaata 
gtgtgagacg ctcctgtctc tcctctgcat 
gcccaaggac taaaaaaagg ccatggagcc 
gcaaaccttg gggcccgtag tgatcgattg 
ttctaacgga caggagggaa ctcgagttta 
aagtcgagtt taccactccc tatcagtgat 
cctatcagtg atagagaaaa gtgaaagtcg 
aagtgaaagt cgagtttacc actccctatc 
ccactcccta tcagtgatag agaaaagtga 
agagaaaagt gaaagtcgag ctcggtacca 
tatgggatgg gatataaagg ggctggagca 
ggtaagaggg agtttcgggt gggggctctt 
ggaaactgcc tttcctggaa gtggggttca 
ccaccagcct gggaagttct cagtggcagg 
tcccttacgc tgtcttctcc atcttcctcc 
ttggctcttc gtcttcagca agatttgccc 
ctccgtgcct tgccttgcct tcttgcgtgt 
ttttctcccc ttctcatttg tattcatcct 
cttccttcct tcctttctcc cttccttcct 



agagagaagg tgagaaggag cctggaacag 1800 
aaagggaaga acccaggcta cctttagatg 1860 
tggagagagt agaaggaccc cggggcaaga 1920 
ctccgtgaaa tcagcctgct gaaggcagag 1980 
tagggttaat gtcgagacag ggaacagaag 2040 
gccaggtaac aaaggaatgg tccttctcac 2100 
tactctagaa tgttcatcag actgcagggc 2160 
gagagccagg ggagacaagg gggcctagga 2220 
agagggcaga gcccagaact gagttaactc 2280 
tgggaactct gtgaccacca tcccccatga 2340 
agtggcattc taggttccct gaggacagag 2400 
gctgacccaa tgttctcagt acctttgaat 24 60 
catattaggc catgggctaa ccctggagct 2520 
gacacagctg cagacaggtg gcctttatcc 2580 
gcaaatggga atgcaaggtt gaatcaggtc 2640 
acccctggag agaggggtat gctcctgccc 2700 
agggggctgg cgaccttggg gagacaccac 27 60 
gaccgccctg tgtcctgccc acctccacac 2820 
tagggtggga gctggtagca gggagagtgt 2880 
gagcagggga gtctggcttt gtctcctgaa 2940 
acctgctaaa gacccaacat ctacgacctc 3000 
ttgtctctga gccttgggtg cttgatggtg 3060 
ggccccagga gcgttagaga agggcacttg 3120 
atggaatctg gagcctgggg ccaactggtg 3180 
cagcacctgc atcctctggc agcctgggga 3240 
ctttctccct cagccccagg attaacacct 3300 
gagtggaggg ttgcagaggg agggtaaaaa 3360 
atatggatca gtatgtgtag aggcaagaaa 3420 
gtaaagtctg tgtgcatgtg tgtgtgtctg 3480 
cagttctgtg cgtgaggtta ccagactgca 3540 
gggtgaatcc cttccatggt ttaaagagat 3600 
gaaaatagaa tggacactct atatgtgtct 3660 
cacctgtcta gagatgtggg caacagagac 3720 
gagaggaggg ggtgtagaat tctcttacta 3780 
agtggatgct ctccctagac atcatgactt 3840 
caggtctgag agagtaggag gctcccctca 3900 
aagggggaag ggagagcctg ggatgggagc 3960 
agcctggaag agaaggtgac ccttacccag 4 020 
actgaggtaa gggcctgggt aggggaggtg 4080 
gccctgaggc cctttgggga ggaggaatgt 4140 
agaggggcga gggcaacaga cctttcatgg 4 200 
acaagaactc gccaatcgat acccttcttc 4260 
ccactcccta tcagtgatag agaaaagtga 4320 
agagaaaagt gaaagtcgag tttaccactc 4380 
agtttaccac tccctatcag tgatagagaa 4440 
agtgatagag aaaagtgaaa gtcgagttta 4500 
aagtcgagtt taccactccc tatcagtgat 4560 
gcagaggact ccaaatttag gcagcaggca 4 620 
ctgagagctg tcagagattt ctccaaccca 4 680 
cacccacacc agacctctcc ccacctagaa 4740 
ggccggtcag agatctgaca gggtggcctt 4800 
aggtttccac aagaaacact ggatgcccct 4860 
tggggatgct cctccccgtc ttggtttatc 4 920 
tgtgctgtcc actccatctt tctctactgt 4980 
ccttcctttc cacccatttc tcacttcacc 5040 
tccttccttc cttccttcct tccttccttc 5100 
tccttccttc cttccttcct tccttccttc 5160 
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ctgtgtcaga 
gtgagccaca 
ctgttccatc 
gcctgttcct 
attcttcagg 
tcacgattct 
ctcttagcaa 
ttacatggag 
ggtgtaggaa 
tccctcctat 



gtgctgagaa 
gcttcagtgc 
ctggtcagga 
ctctctgtcc 
attctctgaa 
cccggaagtc 
acctcaggca 
tcctggtggg 
agtcaggact 
ctcccccata 



tcacacctgg 
tgctgggtgc 
tctctagatt 
agctgcgcca 
aagttaacca 
aggcttccag 
cccttacccc 
agagccatag 
tcacatagaa 
agagtttgag 



ggttcccacc 
tctcttacct 
ggtctcccag 
ctgtggtgcc 
ggtgagaatg 
ccctctcttt 
acatagacct 
gctacggtgt 
gcctagccca 
tcgac 



cttatgtaaa 
tcctcacccc 
cctctgctac 
tcgttccagc 
tttcccctgt 
ctctgcccag 
ctgacagaga 
aaaagaggca 
caccagaaat 



caatcttcca 
ctggcttgtc 
tcctcttcct 
tgtggtccac 
agacagcaga 
ctgcccggca 
agcaggcact 
gggaagtggt 
gacagacaga 



5220 
5280 
5340 
5400 
5460 
5520 
5580 
5640 
5700 
5735 



<210> 2 
<211> 12 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence inserted in promoter. 

<400> 2 
tgcatgccct ga 

<210> 3 
<211> 12 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence excised from promoter. 

<400> 3 
tatctgccca tc 

<210> 4 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence inserted into promoter with TetO binding 
sites . 

<400> 4 

tcgagtttac cactccctat cagtgataga gaaaagtgaa ag 

<210> 5 

<211> 627 

<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 

<222> (21) . . . (602) 

<223> ELCl-a 
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<400> 5 

gtcgacgagc ctaaagcaac atg cct ccc aag aaa ccc gag cct aag aag gag 53 

Met Pro Pro Lys Lys Pro Glu Pro Lys Lys Glu 
1 5 10 

act gcc aag ccg get gca gec cct get cca get gca tec gca get ccg 101 
Thr Ala Lys Pro Ala Ala Ala Pro Ala Pro Ala Ala Ser Ala Ala Pro 
15 20 25 

gag ccc etc aag gac tct gcc ttt gac cca aag agt gtg aag ata gac 14 9 
Glu Pro Leu Lys Asp Ser Ala Phe Asp Pro Lys Ser Val Lys He Asp 
30 35 40 

ttc agt get gac cag ate gaa gaa ttc aaa gag gcc ttt tea ttg ttt 197 
Phe Ser Ala Asp Gin He Glu Glu Phe Lys Glu Ala Phe Ser Leu Phe 
45 50 55 

gac egg act cca acg gga gag atg aag ate ace tac ggg cag tgt ggg 245 
Asp Arg Thr Pro Thr Gly Glu Met Lys He Thr Tyr Gly Gin Cys Gly 
60 65 70 75 

gac gtg ctg egg gcc ctg ggc cag aac ccc ace aac gca gag gtg ctg 293 
Asp Val Leu Arg Ala Leu Gly Gin Asn Pro Thr Asn Ala Glu Val Leu 
80 85 90 

cgc gtt ttg ggc aaa ccc aag cct gaa gag atg agt tec aag aca ctg 341 
Arg Val Leu Gly Lys Pro Lys Pro Glu Glu Met Ser Ser Lys Thr Leu 
95 " ~ 100 105 

gac ttc gag atg ttc ctg ccc ate ctg caa cac ate tec cgc aac aag 389 
Asp Phe Glu Met Phe Leu Pro He Leu Gin His He Ser Arg Asn Lys 
110 115 120 

gag cag ggc ace tat gag gac ttc gtg gag ggg ctg egg gtc ttt gac 437 
Glu Gin Gly Thr Tyr Glu Asp Phe Val Glu Gly Leu Arg Val Phe Asp 
125 130 135 

aaa gaa age aac ggc aca gtc atg ggt gcc gag ctt egg cat gtc ctt 485 
Lys Glu Ser Asn Gly Thr Val Met Gly Ala Glu Leu Arg His Val Leu 
140 145 150 155 

gcc ace ctg gga gag aag atg age gag gca gag gtg gag cag ctg ttg 533 
Ala Thr Leu Gly Glu Lys Met Ser Glu Ala Glu Val Glu Gin Leu Leu 
160 " 165 170 

tct ggg cag gag gat gcc aat ggc tgc ate aac tat gaa gcc ttt gtc 581 
Ser Gly Gin Glu Asp Ala Asn Gly Cys He Asn Tyr Glu Ala Phe Val 
175 180 185 

aag cac ate atg tct ggg taa ageaegttte tccagggtgg tcgac 627 
Lys His He Met Ser Gly * 
190 



<210> 6 
<211> 193 
<212> PRT 
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<213> Mus musculus 



<400> 6 



Met 


Pro 


Pro 


Lys 


Lys 


Pro 


Glu 


Pro 


Lys 


Lys 


Glu 


Thr 


Ala 


Lys 


Pro 


Ala 


1 








5 










10 










15 




Ala 


Ala 


Pro 


Ala 
20 


Pro 


Ala 


Ala 


Ser 


Ala 
25 


Ala 


Pro 


Glu 


Pro 


Leu 
30 


Lys 


Asp 


Ser 


Ala 


Phe 
35 


Asp 


Pro 


Lys 


Ser 


Val 
40 


Lys 


He 


Asp 


Phe 


Ser 
45 


Ala 


Asp 


Gin 


He 


Glu 
50 


Glu 


Phe 


Lys 


Glu 


Ala 

55 


Phe 


Ser 


Leu 


Phe 


Asp 
60 


Arg 


Thr 


Pro 


Thr 


Gly Glu 


Met 


Lys 


He 


Thr 


Tyr 


Gly 


Gin 


Cys 


Gly 


Asp 


Val 


Leu 


Arg 


Ala 


65 










70 










75 










80 


Leu Gly 


Gin 


Asn 


Pro 


Thr 


Asn 


Ala 


Glu 


Val 


Leu 


Arg 


Val 


Leu 


Gly 


Lys 










85 










90 










95 




Pro 


Lys 


Pro 


Glu 
100 


Glu 


Met 


Ser 


Ser 


Lys 
105 


Thr 


Leu 


Asp 


Phe 


Glu 
110 


Met 


Phe 


Leu 


Pro 


He 
115 


Leu 


Gin 


His 


He 


Ser 
120 


Arg 


Asn 


Lys 


Glu 


Gin 
125 


Gly 


Thr 


Tyr 


Glu 


Asp 


Phe 


Val 


Glu Gly 


Leu 


Arg 


Val 


Phe 


Asp 


Lys 


Glu 


Ser 


Asn 


Gly 




130 










135 










140 










Thr 


Val 


Met 


Gly 


Ala 


Glu 


Leu Arg 


His 


Val 


Leu 


Ala 


Thr 


Leu 


Gly 


Glu 


145 










150 










155 










160 


Lys 


Met 


Ser 


Glu 


Ala 


Glu 


Val 


Glu 


Gin 


Leu 


Leu 


Ser 


Gly 


Gin 


Glu 


Asp 








165 










170 










175 




Ala 


Asn 


Gly 


Cys 
180 


He 


Asn 


Tyr 


Glu 


Ala 
185 


Phe 


Val 


Lys 


His 


He 
190 


Met 


Ser 



<210> 7 

<211> 1503 

<212> DNA 

<213> Mus musculus 

<220> 
<221> CDS 

<222> (33) . . . (1295) 
<223> GSK-CA 

<400> 7 

cggacgcgtg gggtgattca agaagagcca tc atg teg ggg cga ccg aga acc 53 

Met Ser Gly Arg Pro Arg Thr 
1 5 

acc gcg ttt gcg gag age tgc aag cca gtg cag cag cct tea get ttt 101 
Thr Ala Phe Ala Glu Ser Cys Lys Pro Val Gin Gin Pro Ser Ala Phe 
10 15 20 

ggt age atg aaa gtt age aga gat aaa gat ggc age aag gta acc aca 14 9 
Gly Ser Met Lys Val Ser Arg Asp Lys Asp Gly Ser Lys Val Thr Thr 
25 30 35 

gta gtg gca act cct ggc cag ggt cct gac agg cca cag gaa gtc agt 197 
Val Val Ala Thr Pro Gly Gin Gly Pro Asp Arg Pro Gin Glu Val Ser 
40 45 50 55 
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tat aca gac acg aaa gtg att gga aat gga tea ttt ggt gtg gta tat 245 
Tyr Thr Asp Thr Lys Val He Gly Asn Gly Ser Phe Gly Val Val Tyr 
60 65 70 



caa gec aaa ctt tgt gat tct gga gaa ctg gtt gec ate aag aaa gtt 
Gin Ala Lys Leu Cys Asp Ser Gly Glu Leu Val Ala He Lys Lys Val 
75 80 85 



cca cag aac etc ttg ttg gat cct gat aca get gta tta aaa etc tgt 
Pro Gin Asn Leu Leu Leu Asp Pro Asp Thr Ala Val Leu Lys Leu Cys 
185 190 195 



get gaa ttg ttg eta gga caa cca ata ttt cct ggg gac agt ggt gtg 

Ala Glu Leu Leu Leu Gly Gin Pro He Phe Pro Gly Asp Ser Gly Val 

250 255 260 

gat cag ttg gtg gaa ata ata aag gtc eta gga aca cca aca agg gag 

Asp Gin Leu Val Glu He He Lys Val Leu Gly Thr Pro Thr Arg Glu 
265 270 275 



293 



eta cag gac aag cga ttt aag aac cga gag etc cag ate atg aga aag 341 
Leu Gin Asp Lys Arg Phe Lys Asn Arg Glu Leu Gin He Met Arg Lys 
90 95 100 

eta gac cac tgt aac ata gtc cga ctg egg tat ttc ttc tac teg agt 389 
Leu Asp His Cys Asn He Val Arg Leu Arg Tyr Phe Phe Tyr Ser Ser 
105 HO 115 

ggt gag aag aaa gat gag gtc tac ctt aac ctg gtg ctg gac tat gtt 437 
Gly Glu Lys Lys Asp Glu Val Tyr Leu Asn Leu Val Leu Asp Tyr Val 
120 125 130 135 

ccg gag aca gtg tac aga gtc gee aga cac tat agt cga gee aag cag 485 
Pro Glu Thr Val Tyr Arg Val Ala Arg His Tyr Ser Arg Ala Lys Gin 
140 145 150 

aca etc cct gtg ate tat gtc aag ttg tat atg tat cag ctg ttc aga 533 
Thr Leu Pro Val He Tyr Val Lys Leu Tyr Met Tyr Gin Leu Phe Arg 
155 160 165 

agt eta gec tat ate cat tec ttt gga ate tgc cat cga gac att aaa 581 
Ser Leu Ala Tyr He His Ser Phe Gly He Cys His Arg Asp He Lys 
170 175 180 



629 



gac ttt gga agt gca aag cag ctg gtc cga gga gag ccc aat gtt tea 677 
Asp Phe Gly Ser Ala Lys Gin Leu Val Arg Gly Glu Pro Asn Val Ser 
200 205 210 215 

tat ate tgt tct egg tac tac agg gca cca gag ttg ate ttt gga gec 725 
Tyr He Cys Ser Arg Tyr Tyr Arg Ala Pro Glu Leu He Phe Gly Ala 
220 " 225 230 

act gat tac acg tec agt ata gat gta tgg tct gca ggc tgt gtg ttg 773 
Thr Asp Tyr Thr Ser Ser He Asp Val Trp Ser Ala Gly Cys Val Leu 
235 240 245 



821 



869 
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caa att aga gaa atg aac cca aat tat aca gaa ttc aaa ttc cct caa 917 
Gin He Arg Glu Met Asn Pro Asn Tyr Thr Glu Phe Lys Phe Pro Gin 
280 285 290 295 



ate aag gca cat cct tgg aca aag gtc ttc egg ccc cga act cca cca 
He Lys Ala His Pro Trp Thr Lys Val Phe Arg Pro Arg Thr Pro Pro 
300 305 310 



965 



gag gca att gca ctg tgc age cgt ctg ctg gag tac aca cct acc gee 1013 
Glu Ala He Ala Leu Cys Ser Arg Leu Leu Glu Tyr Thr Pro Thr Ala 
315 ~ 320 325 

egg eta aca cca ctg gaa get tgt gca cat tea ttt ttc gat gaa ttg 1061 
Arg Leu Thr Pro Leu Glu Ala Cys Ala His Ser Phe Phe Asp Glu Leu 
330 335 340 



egg gac cca aat gtc aaa eta cca aat ggg cga gac aca cct gca etc 
Arg Asp Pro Asn Val Lys Leu Pro Asn Gly Arg Asp Thr Pro Ala Leu 
345 350 355 



1109 



ttc aac ttt acc act caa gaa ctg tea agt aac ccc cct ctg gee acc 1157 
Phe Asn Phe Thr Thr Gin Glu Leu Ser Ser Asn Pro Pro Leu Ala Thr 
360 365 370 375 

ate ctt ate cct cca cat get egg att cag gee get get tea ccg cct 1205 
He Leu He Pro Pro His Ala Arg He Gin Ala Ala Ala Ser Pro Pro 
380 385 390 

gee aac gee aca gca gee tea gat act aat get gga gac cgt gga cag 1253 
Ala Asn Ala Thr Ala Ala Ser Asp Thr Asn Ala Gly Asp Arg Gly Gin 
395 400 405 



acc aat aac gee get tct gca tea get tec aac tec acc tga 
Thr Asn Asn Ala Ala Ser Ala Ser Ala Ser Asn Ser Thr * 
410 415 420 



1295 



acagccccca ggagecaget gcgcgggaaa gaccagcact tacttgagtg ccactcagca 1355 

acactggtca cgtttggaaa gaaaattaaa aagaggaaaa caaaaacaaa aacaaaaaaa 1415 

ccctgttcat tttagtgttc aatttttttt attgttgttc ttatttaacc ttgtaaaata 1475 

tctatataaa tacaaaaaaa aaaaaaaa 1503 

<210> 8 
<211> 420 
<212> PRT 

<213> Mus musculus 
<400> 8 

Met Ser Gly Arg Pro Arg Thr Thr Ala Phe Ala Glu Ser Cys Lys Pro 

1 " 5 10 15 

Val Gin Gin Pro Ser Ala Phe Gly Ser Met Lys Val Ser Arg Asp Lys 

20 25 30 

Asp Gly Ser Lys Val Thr Thr Val Val Ala Thr Pro Gly Gin Gly Pro 

35 4 0 4 5 

Asp Arg Pro Gin Glu Val Ser Tyr Thr Asp Thr Lys Val He Gly Asn 

50 55 60 

Gly Ser Phe Gly Val Val Tyr Gin Ala Lys Leu Cys Asp Ser Gly Glu 
65 7 0 75 80 
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Leu Val Ala 

Glu Leu Gin 

Arg Tyr Phe 
115 

Asn Leu Val 
130 

His Tyr Ser 
145 

Tyr Met Tyr 

lie Cys His 

Thr Ala Val 
195 

Arg Gly Glu 

210 
Pro Glu Leu 
225 

Trp Ser Ala 

Phe Pro Gly 

Leu Gly Thr 
275 

Thr Glu Phe 

290 

Phe Arg Pro 
305 

Leu Glu Tyr 

His Ser Phe 

Gly Arg Asp 
355 

Ser Asn Pro 
370 

Gin Ala Ala 
385 

Asn Ala Gly 
Ser Asn Ser 



lie Lys 

85 
He Met 
100 

Phe Tyr 

Leu Asp 

Arg Ala 

Gin Leu 
165 
Arg Asp 
180 

Leu Lys 

Pro Asn 

He Phe 

Gly Cys 
245 
Asp Ser 
260 

Pro Thr 

Lys Phe 

Arg Thr 

Thr Pro 
325 
Phe Asp 
340 

Thr Pro 

Pro Leu 

Ala Ser 

Asp Arg 
405 

Thr 
420 



Lys Val 

Arg Lys 

Ser Ser 

Tyr Val 
135 
Lys Gin 
150 

Phe Arg 

He Lys 

Leu Cys 

Val Ser 
215 
Gly Ala 
230 

Val Leu 

Gly Val 

Arg Glu 

Pro Gin 
295 
Pro Pro 
310 

Thr Ala 

Glu Leu 

Ala Leu 

Ala Thr 
375 
Pro Pro 
390 

Gly Gin 



Leu Gin Asp 
90 

Leu Asp His 

105 
Gly Glu Lys 
120 

Pro Glu Thr 

Thr Leu Pro 

Ser Leu Ala 
170 

Pro Gin Asn 
185 

Asp Phe Gly 
200 

Tyr He Cys 

Thr Asp Tyr 

Ala Glu Leu 
250 

Asp Gin Leu 

265 
Gin lie Arg 
280 

He Lys Ala 

Glu Ala He 

Arg Leu Thr 
330 

Arg Asp Pro 

345 
Phe Asn Phe 
360 

He Leu He 

Ala Asn Ala 

Thr Asn Asn 
410 



Lys Arg Phe Lys 
Cys Asn 
Lys Asp 



Val Tyr 
140 
Val He 
155 

Tyr He 

Leu Leu 

Ser Ala 

Ser Arg 
220 
Thr Ser 
235 

Leu Leu 

Val Glu 

Glu Met 

His Pro 
300 
Ala Leu 
315 

Pro Leu 

Asn Val 

Thr Thr 

Pro Pro 
380 
Thr Ala 
395 

Ala Ala 



He Val 
110 
Glu Val 
125 

Arg Val 



Tyr Val 

His Ser 

Leu Asp 
190 
Lys Gin 
205 

Tyr Tyr 

Ser He 

Gly Gin 

He He 
270 
Asn Pro 
285 

Trp Thr 

Cys Ser 

Glu Ala 

Lys Leu 
350 

Gin Glu 
365 

His Ala 

Ala Ser 

Ser Ala 



Asn Arg 
95 

Arg Leu 

Tyr Leu 

Ala Arg 

Lys Leu 
160 
Phe Gly 
175 

Pro Asp 

Leu Val 

Arg Ala 

Asp Val 
240 
Pro He 
255 

Lys Val 

Asn Tyr 

Lys Val 

Arg Leu 
320 
Cys Ala 
335 

Pro Asn 

Leu Ser 

Arg He 

Asp Thr 
400 
Ser Ala 
415 



<210> 9 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer used to amplify GSK 
<400> 9 

gtcgacaaga agagccatca tgtcggggcg ac 



{W0008878.1} 



<210> 10 
<211> 62 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer used to amplify GSK 
<400> 10 

gtcgactgtt caagcgtagt ctgggacgtc 
ag 



gtatgggtag gtggagttgg aagctgatgc 60 

62 



{W0008878.1} 



